DNA topoisomerases in cancer chemotherapy: using enzymes to generate selective DNA damage.
DNA topoisomerase II targeting agents such as etoposide and doxorubicin are well-established cancer chemotherapeutic agents. Topotecan (Hycamtin) and irinotecan (Camptosar) are launched drugs that target topoisomerase I and have significant activity against many solid malignancies. These agents have important mechanistic similarities, converting their target enzyme(s) to generate DNA damage. Recent structural and biochemical studies on targeting of topoisomerases by antitumor agents are providing a framework for understanding drug action at the enzyme level, and at the level of cellular pathways important for responses to this unique type of DNA damage. These investigations into the mechanisms of action of topoisomerase-targeting agents should aid in the design of dinical protocols that optimize the activity of these agents.